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We established stable cell lines, which expressed the ACR-PrP mutant or wt PrP* with the reporter gene GFP. Subsequently, in order to 
achieve a high overexpression of wt PrP° or Sho in the ACR-PrP expressing cells lentiviral transduction is used. For assessing the drug hy-
persensitivity caused by the expression of ACR-PrP, the cell viability with or without Zeocin treatment is measured using an M T T assay. 
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Why do genes evolve at different rates? It is a well-known phenomenon that amino acid sites of protein sequences undergo substitutions 
during the course of evolution, and the rate of this change varies widely across genes. In the past years the major determinants underlying 
protein sequence evolution have been largely uncovered. However, molecular evolution is not restricted to amino acid substitutions, but 
rather encompasses various aspects of molecular changes from the deletion and duplication of whole genes to change in expression levels 
and subcellular localizations. Importantly, while the rate of sequence and expression divergence has been thoroughly studied, gene dupli-
cability and the propensity for gene loss remain poorly understood, and it remains completely unexplored what determines the propensity 
for change in subcellular localization. 
Here we aim to systematically explore and compare the genomic and functional genomic properties determining i) sequence divergence, 
ii) gene expression divergence, iii) propensity for gene loss, iv) gene duplicability and v) propensity for change in subcellular localization 
of proteins. 
We compiled a dataset of various evolutionary variables (i.e. evolutionary rates of the above-listed molecular traits) using available 
information on sequence, expression, gene annotation and protein localization from Saccharomyces cerevisiae and its homologous genes 
in related species ranging from S. paradoxus to S. pombe. We also compiled high-coverage functional genomic data on various genomic 
and functional properties of genes/proteins in 5. cerevisiae (e.g. information on protein abundance, protein network connectivity, fitness 
contribution, genetic interaction connectivity, etc.). In addition to classical statistic tools, we employed a data mining regression tool (random 
forest) to predict evolutionary rates based on these gene properties. This enables us to compare the predictability and the main determinants 
of different aspects of molecular evolution. 
First, we asked whether the different molecular traits of a gene evolve in a correlated fashion. We found that the different evolutionary 
rates show only very weak correlations with each other, suggesting that different gene properties diverge rather independently throughout 
evolution. Next, we examined the predictability of molecular evolution. Corroborating earlier reports, we found that sequence divergence is 
well-predictable, with 54% of variation in divergence rate explained. The rate of expression divergence and gene loss can also be predicted 
using genomic features (28% and 27%). Duplicability, however, showed little predictability. Furthermore, in contrast to other evolutionary 
traits, the rate of duplication is only marginally conserved when calculated on different branches of the phylogenetic tree. Taken together, 
these findings indicate that gene duplication is not driven by strong universal evolutionary forces. We found that the rate of evolutionary 
divergence in protein localization is also predictable and revealed novel factors determining the conservation of protein subcellular localiza-
tion. For example, we found that highly expressed genes show especially strong conservation in localization. 
In our study, we have systematically examined the driving forces behind evolutionary change of different gene-level molecular traits 
using data-mining methods and recent functional genomic datasets. While some evolutionary variables are highly predictable, we report that 
the diversity of duplicability across genes is lineage-specific and no strong universal determinant of duplicability exists. We also discovered 
a number of novel determinants of protein localization conservation. 
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Insects are armed with a powerful innate immune response, which provides an effective barrier against invaders and tumors. The phylo-
genetically conserved immune functions, such as the phagocytosis of microbes and the encapsulation of large foreign particles are carried 
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